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The instant invention discloses a method for producing dicycloalkylsubstituted silanes by reacting a silane 
selected from the group consisting of i) halo- or alkoxysilanes having two hydrogen atoms attached to the 
silicon, ii) monocycloalkylsubstituted halo- or alkoxysilanes having one hydrogen atom attached to silicon, 
and iii) mixtures thereof; with an unsaturated alicyclic olefin in the presence of a hydrosilylation catalyst 
and an effective amount of oxygen. 
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lWmi\ &© (A) (B) *ttt&3'9 U7 
(A) *© (I) &tf (II) *, *ffl (IIDfttf (IV) 

(I) #c© (i) ~(iii) ^e.iltfn5->5> 

(i) ir'f*« : Ffc#^&2'30*#« ; r«#L*OSC 

H 2 S i R 2 

KR4;i&*K7»l~5©7;l^*T**. ) 

n\inz. ) 

(ii)^*K?fcm>fclO©**M?**Ufe©^ 

HS i R 2 R 2 
(CUfcRttA^-f h*X«7Jld*v'S-0R 1 (HE 

t£RM;m*K^»i~5©7JM^STS*. ) 
a«ti;R J ttlJW*»4>&<it>4©&'*n7Jl'* 

;Wb4»6««n*. ) 

(lii) Eft£©ig£«l; 

(II) *t*K : F«*ft<i:>b4 0T«WIHl5W-l/7^ 

> 

aiOhFnS'UMflM* 
(IV) #&*©»* 

(b) (a) -ciiasnfc5?->^n7;p*;nu*'>7> 
«i©m 

>y>"C*6ll#Bl. 2Xtt3©m 

«r. e^t^w. i§#±©a&, 

ft£ft»&V£ft«M#fll. 2, 3Xtt4©m 

6 ] MBMHCHSS 3 ft, 

«l!3ftfcafl^K£E£«*tC»A3ftSil#8 1 ~ 

5©v^i*ft^©m 

[0 0 0 1] 
[0 0 0 2] 

[«*©&*] ^«^-f*^«&«ii-r«ffi*©^ 
tt«t©#aTic-s i -H^rft^*t-c=c- 

©*fc«i©£Ji*%>ffl^3*. 

[0 0 0 3] *S«rfWo. 2, 8 2 3, 2 1 8&t/3, 



2 2 0, 9 7 2Mt;tCEP-A 0 3 3 7 1 9 7B;,* 

y -> 4? n 7 ik+JllH* f 7 >Jg©Sjfc£ft N*£ fix 

zL£.\mETBimribz z. 

ntfSftfc. -81- tt, ^5/^n7;P*Jl'«*">5>tt 
^Un^SJfi:©«aj:t)K«iteSJfi:;W-h"e»Ji3ft 
5. 09;Ui, EP-A1 04 6 0 5 9 0tt^D^ 
>^^7^3+->->7 >*S«jfi-r-5&«>© 2 15©^ 
tt««XTV4«. »l©^-htt. if'J^EfciLT 

;* h*e/^?>i^<h*EJS3i*s;:i:££if. 82 

[0 0 04] 

[«W*»#*b.J:5tT5»j§[] *«?I©BW©1^ 

fi, y->^n7;i'*;ni«->9>*©«jfi*j*Tr*"3 
T> bHn^>j;Hb)»KSffl^T'7--1 , *l;ilS^Ut2^ 

a? ©**Js?**-r5->7>KtPF«asiJBiisc^W7^> 

HSfifcS*. r©»C©K*:&K*©#ftTf3ff5- 

[0 0 0 5] *»?l©^©S«tt. V'sirvTJl'W* 
7 >*08I^T*oT, fc H D -> 'J ;WbM#£ 
A v»xy-f Kticie^Ufc 1 ^©**KC^£;rr**y -> 
7 n 7)i>*)vw&i' 7 ymtowstoWktt v 7 -o* 

[0 0 06] 

Jg& L, It 2 "3 O******* 6 A □ - X 147^3 * *> 
->7>* (ETF r^kH'J H->7>j iV>5. ) t, ft 

JH Sit* W 7 w >m t SS^S-tir* £1 t Iz J: D v>->* n 

7)v*)M*i'7>mzw&Tz*m&mz. i© 

ffi^StX- y ir;Wb^H>* Sjgttft* t H n 5/ 'J MM 

m\z£?T*mnz. s«ai*R^#in©aw*©«k 
40 mmxunz. 

[0 0 0 7] t pD3'UJMHMKtJH»T. 

^tt»ffllB»5t*U7>f y-fftK^CH&Lfcl 

o ©^ss^ sw-r * * / -> 9 p 7;v*jhi«a o - x 

tt7;P3*^7> («T r^y t K'J H->7>j 

•5. ) t*K^it4J:t(c<J;t3^v'i'n7;V+;VS» 

HU H->7>ttift*»»T^a©^SfflViT«i8L/ 

T, i©^/ 1 HU H5/7>£^ffiftJI?SiE:^k7^ > 
50 taSS-B:, v?->7n7;i/*;VBlft>'7>&liii1-5. 
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[0 0 0 8] *%mzj$»TH%tli?t H'J H->7>* 

rw-r mm^zmGLft 2 o©#*isr? &3tmn -x 

fc*7fc H'J F5'9>«©#!ibTtt. SH 2 SIR 
2 (JlCfcRttA5'f HXtt7;l'3+>'S-OR l (£ 
JIKR 1 tt£*K^jftl~5©7;P*;V*T<feS) 

aan*. ) zt?zi'7>mmz. roa^m**. 

Wffi&-7tH'J H3/9>«©#|«K#ifntf. -7*n 

C0009] *9me«va-drMft«/bp>j f->7> 

MH4"f ftimcfftfrLfc 1 tJ©**S^*^tfAD- 

x«7;U3*-> ; ey->^n7Ji/*;Kiai->7>«-e* 
*. *»tBt*fflttn©t/tHUI«->5>*©*#« 
£E£¥tftt«. i£HS i R 2 R 2 (;^i:rija5^ 
FX(47Jlo*i/£-0R l ClJllcR 1 (4&*K7» 

i~5©7jwpt*-s. ) ^e.a«n; r 2 
^*'>*<t ,l j4©i/4rn7;^^s^e.atfn*. ) 
T*sn*->5>tr*s. r 2 ©Afrw^iEtstfn 

[0010] **WC*V>T*ffla^«MBl5Cfi:^« 

ItSSiC^ 1/ 7 A >*. K*JSffl&'>& < i: « 4 ©«** 
ISftij|»jCfl:^«is«J:n^©S^4ljT*S. *559!fc 

na±©*«»** • f*HfMg££»+ Krr**b7^ 

>"C*5. H©#««^ttSlK5SSC*U7^>*©3EK 

>. *>i»n^>*i>X>, 1, 3-i'^D'\*-9-^X 
X 1, 3, 5, 7-->^n^>^^x>&^>^n^ 
?*xh7X>tfia&.5. *5SWfc*V>T#ffl&ffit*« 

ttHMhtft^tto. «a?d^iti±t (w%, c= cie^ic 
•caw mftaEs^tffe©©*-?**. *»ws:*v»t 

Wfflftc ©*«*ffi?a]»S&£fc£*©Mfca#tt&«£ 
[0 0 11] *»WK*tJT*ffla^f«Ill|jWl'7 

w pjirc**. c©^«a»ffi»it^ 

i^7^it ^©s^cwt^abxtt^it-rs©^*? 
* b v». ©^iafiiisss^ b y a y<D9SMx\tmn\z 
fflv^«*ac»att«»iPT^»©t>©T?*o, iff, 
7;P3^-T©«ia*^4j. 

[0 0 12] -7k H'J H-Xttty fcH'J H->7>t^ 
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«SSiJg5!l5£*b7^ >©W©Rj£:tt. t Hn->'J MtM 
'JJWfcttKfflWtLTti. n^^Aft^, 

a^b^tiRtxa^frwwtbTtt, % 

A-JVi'af'; H (Karsted 
f s) j»Ut (P t (ViMe* SiOSiViM 
e 2 ) ) . -7£cmlfx (MJ 7xx;P7*X7>i' » 
a& (10 . ->x--7?nci-trx (7-feFxHJJW 
jo (ii) . 91]fr#=.fr99ua-8± (ii) . Eft 

a&Rtrafta&tf**. t h n >j mmi 
«4:bT*jwifc*«"e»*. a&&W4, m 7* 

5±Xtt-7^3X-\r©i:5^fi#:ta:«nr€5. 

StfRhCh (n-Bu! S) » 
[0 0 13] 5?h H'J H-Xtt^y t H'J F ->?>©- 

s i -Ht^m&mm&tvyjyo-c^-tm 

©E*fc«rr«2A,fch Hn->ij;Wb)»«tfe, *3Sgii 
lc*JJ-e**. »*bv>b Hn^'j jHHHKHItfis&* 

[0 0 14] 3F«dWISW-b7-f>tS?tH'JH-X 
tt^y t H'J H->5>©m©R*£*ttK-rSfc:»bfct: 
Hn->'j;i/fl:tt»©*tt, iEMlMT*fl:b3*. *fi 
fo!t?B;£*b7Y>*©*«Sfn£l 0 0JFE*3fcD« 
Kit* (S*. uWkX\l.-v>r)V\*:)VZ$x. 
5) ©*-^-©»«*t#ffiT»2.. ^fiftlBIRStb 

7^ >^<D-^im^^)vmiti)fmi ~ 1 o^©« 

«fcfflV>56. ^©«*tt*»Jl!V»6nS«» 
©#3£©**Jl^-r5. »*bV^««tt. ^fi*PJIS8iC 

*b7^ , >*©^fifnaii 0 0 0*^-1, ooo, o 
o o =e )vmit 0 1 H n->«j 1 t^T**. 
snta*©*ti. WA«7c*«e*xqiiTo. i~i 

[0015] *3fi«fc*fflaa*tt«©ESfi»cHbT 

14. 5C*a«f»No. 4, 5 7 8, 4 9 7. 3, 7 7 
5, 45 2. 3, 2 2 0, 9 7 2&^2, 8 2 3, 2 1 
8ICjI-5Ci:^tr*i. 

[0016] *m\z%\,>T#%temmm\mm> 

t»*fcb. ^fi^>«&W»3^«tffi*e.bJ&.5*IC 
XC'Jy h36«fcfftt*«t. H*H!7*3-/Mi. 

©^'j3-;MHfttfxx7 l ;i'*£tt. jf*b<f4c©fi5 

ttf4«tt(C^bT^SttT**. »#(C«toT(4, S*S 

ft©-*xi4ii|*©}g«'bffl^*::i:*ta*bv>. ffiv^ 
*L^(tntf«is*i<«ftb5s. E£*<rFK:a*© 

[0 0 17] K£fi*«#fct£l£^«BICfc£?T*fc 
SO b5S. *fffi«(4. ffttf *«*©»«. KXttKK 
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s^*i4o~2 5o < ctwi%l, zomnsmm 
n& a izR&zmfttz c t c«fc o « &©*s*;wi £ n 

5. SJ&ttHKlc&a&S-?*^ Efciiaffigfcft:© 
[0 0 18] £fitt*»EET. 0 ffi^ffiTTFX 

©isjsrc**. *»sgttEfc#«, *»E-?©aMftK 

E£#©»8tt£fc£1-*tc*&ffi*iiaASffi#T-CK 
Jfc£jl<E-rs©#i?3;U>. 
[0 0 19] S«Sr»7tfiJ6-a:«^ra©*tt > £j£ 

sjss*. mmmmRxfm*mmzm?z. ® 

*Ofc. KfcfcRtf/Xtt£l£«l£*aiT£3£A,&£ 
Sfc*56WTtt*fflT»5. KJ&#ffi*f«Xtt£fi£ftR 
tf& u #2.»J4*ffl*«*«iHf sates*©*™* . 

[0 0 2 0] Hfttt, 3tttt££38 > ¥«*IW££S8X 

tt/ty^^sjssrac-c**. a«Ms*s«iB, raw 
*&*omr. st ±T®s.&K*m\z 

U *©W^**W^.6::£fc&<»DiHTJ:fc'b 

[0 0 2 1] #9imi>9i'9U7**Mttki/9>lim 
tt5£HSiR 2 R 2 (CCfcRtt/N^-f KXttTAa* 

->3S-or' (hhkr' (i^*K^Ri~5©7;u* 
) «>sa«n: R« «&*m?»'>&<£% 
4©^D7;nr>*6jitfn-s. ) -csan*, ^-r 

[0 0 2 2] iffltytKU F^MiSttfcflJrMi 
»©£A,&#8rC-?'fctijiT£S. ^©tyt H'J H-> 

*. ^*fcftV»&**JK?*2tJ#i-*j/9> (BUT 
r->5>j tv»3. ) tEJfcSttSCiiT**. £©E 



(4) #H¥6-234777 

*s;wsi»H««inr«ir*a©w*u>. 

K*V>T. '>5>tTiSftJiSSi5;^k7-f >©Jtic^e. 
©ffl®«fcK ->7>1W (S i -H2*;ufcJMW 
s. ) SfcO, ^fc<£fci^;p©*&ftffiS*£;*k7 

w> (i**©c-ctaft-r«. ) 

U>. y7>lt;i/S)tl5, 8~1 2*;i/©/F«SSlJg8jt 

JO [0 0 2 3] EffltytFU F^7>S, tFn->ij^ 
fttt«*«l»T«*0#«Tfc^i«l«i5W-1^7/ > 

ST/. n©KJt:c*v»T. t H'J F->7>t^«Sla 
»«i*i/7-r>©Jtfc«6©««Rttav». b*Ltt«« 
tytFU F^^i^Sifco 

**IMl5WW7^>*»V»S©]Wff*l/<. t/tH 
U F ->5 > 1 t/PSfc D 1 . 1-20 ^©TOMBM 

[0 0 2 4] •75/^n7;Wm*'>5>S«fi-r<5tt 

a? ©#&>i. «#©#«TfctHP5"JM:*«tt«v» 

T, SCH 2 SiR 2 (Z\aZR\t/\y1 FXtt7;iO* 

->-or' (cmcR 1 tt&*JSRHSci~5©7;i^;!/ 
at-?**) a>e>s«n*. ) -c^an*. ^-fjffJB^ic 
2 o©**K^-s*rraAn -xtt7;v3*->-> 

*fi»J^a^7-f>£SK*3ttSJ:i6 
^tr. C©S«C*^T> 5>tKU K->7>i:^iaate 
mg#U74 >fc©JfcK*J&*IRttfcK -7k FU F-> 
jyiw (S i -H2*;v£js#-rs. ) ^fct). '> 
*<tt>2t;k©^fifp||?ii^k7^> (2t;i'©c 

->7>i ; e;^&o. 2. i~2Q*m*mmm& 

*U7J >*fflt^©*»JEtCif*LK 
[0 0 2 5] i?v'^D7;l/*;m*->7>!&»jS-r5^ 
m©K**-h"b. *5»*©»*©#ffi^fiT» 
5. Hl©KJtyi'-hTfH«BI*tl/7 fcH 
•J H->7>lC*j)D-r5tt. **©#fi*t^S(Cfe«. 
« 2 OR**- hTBK*©Xttn#ftM»lca:«. 

tHU H-Xtt-7t HU H-i/5>"\©#Jp*i«Je), » 

>©iR*SiSi».5. rnSS*#:©l^lC?>c€ 

•f K»»sn*. ^^©Kifwsfti&jaEffiTTff 
5©*tj8t>j(fSbVi. *ntt, ^n^*R^»*ies». 

•E-©««*«©¥#^©»lil£«J: 0 iS< r*^ 

*. *a-rn«, ai?^©ne^(cM-r«K*©*i«« 

*"C*S. K*^SfS|g©*»$W(cq>:tjitJ ' t ic J; 
"3. Ktt*Bi:K*&tttt&««©l£ ag^*W-C!S: 

50 «r». 
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[0 0 2 6] ftl*ttf?nito&&V4Mc!>*MIHNE 

toT&SKifcrrSS. «*tt;^#Xt»*£fc 
*T. »*«»Sl/<tt»ppii 7559 9+wtX. <k»3 
Jf*b<tt0. l~4 0wtXK**fc»A , r*O!Wff 

[0027] s*>f>K:iPA6n*«*0«ttE*jMe» 
cm£tt©£Aic**-9'&. t>u j»A6na«**J^ 

JDtt«>t> < D ta*. XB±<31**V». #!*.«. *y 
kH'JH->5> t^fifnlBiSa* 1/ 7 ^ >©|H]©E(£;tt 

«a*l/7-f >ts?fc K'J K5/?>CDHloit«tt^-p 
»*«Klt*CfcfcJ:0, *©«fc3fcfc££t*;:t 

[0 0 2 8] 

[*mu a***ijii(cia*L,fc*«ws < fcr)m<a 
[0029] i. $n&m 

A. ttff©M» JO 

Si!tofl«4ajfc&ft3 2 8« (lH>f) ©/Mb 
V?X (MID #7X?a-7*-*fcT5'-;i'b, 2 

«+i 4ot;©^-7>tf>T-« (4>&<tt>i m 

HQ) fcj*b&. Jfc^T?;:ffl^a-7**-^>3j»61R0 

[0030] 3^oa*ifetfflv>Tirtr>f'©u->y;wai( 

&->-*T3 c tie J: 9g*g»lI&TlcK>£;SS«j£ 

[0 0 3 1] trSfco&l. 0«L©tt*fjg*fflV>T#» 

tllf (unless noted)). K£E£«J*JQ 
H9^7^x/^v:rn/v-.»«fctr*'£tr 

[0 0 3 2] b. Kmomm so 



#M¥6-2 347 7 7 

y-;vs^«i*T->i7p^>^>*»aib^. 

3>bfc^n-^;t»jfrt©14. 8nL {1/2*>X> 

y jr D D >%mixrrz> Z. ttffflJftfc. 
[0 0 33] C. ft-flr 
ft&WWtfW&tf 3 3 9 3 A 5/ U -*©»»*•*. 
&ta-l/yM5/*-H (8j«) 5 8 9 0A->'J-X 

©«X^DThi'77*iSl>r ) H£7*n-fex£8l8b 
&. (SS2 5^-h;k ftgO. 0 2m) (it 

->un->^A) une^'j^vs 

>y HEE3 5 8. 5kPa (5 2psi) TjHSbfc. * 
5>A©a«tt> fflJ8ffi^WS3 5t:-e2^tU 3 5 

r^s2 7 ot^i stv^-cTW^Abfc. mm 
mm 2 7 ow5ftm?it. aAPXtrnttisg©*! 

£tt, *n*tt3 0 OtRtf 3 2 BtTftofc. X7"'J 
yMfcdplit ratio) tti»92 8 : tf>7> 
ttA^attWO. 8tfLTNfcofc. 
[0 0 3 4] *&tfttn£Ktf5 9 7 1 A->'J-X*©** 
a&fcfflSGuss selective detector) Stifcka- 
tVyh/tyft-H rjm) 5 8 9 0A->'J-/C©#X£ 

3 0*-r-/k ftgO. 2 5nii)ttJ&W Sclen 
t I f i c (5R*/^->'J3->*A-*^D^No. 
1 2 2- 1 0 3 2) ^««*7AT*0, cntt-MJ* 
A'\yFE12 4. 2kPa (1 8ps 1) 

tf>7>aA#MttiK)0. it* o ft. 

[00 3 5] D. KH 

ft. m^&Qispu^T^jmr&ikfcF&KitTji 

3 «fflWCDRIERITE (Mff) ±T15 0 
"CT7 l«flH«*i(»b&. ttflie^»jg*Stt, -f 

n/v-;kifi©iowtx*fca*«**r. pt/c 

R^Pt/Ah Os ttffifflWICDRIERITE (ffi 
*) ±T1 5 Ot:T2l^m«!BM«5bfc. 
[0 0 3 6] («D HTO^Bi/^nA^f^ 
y^nn'>5>©W©S*K»-r*il*©«***-r. 
^©<6**^1(C^T. ttXttGCHMX£S<3<tt* 

[0 0 3 7] ftftl :^DD->7> (1. 34g, 
0. 0 13%^) «8. 5g (0. 1 2tM ©J^Slb 
&->^n^>x>KJ)DA/t. r©jg^-«HC, 10. 6 y 

(0. 4mL) ft*ttl*«V»TirtPClHA. MOW 
4. 8RO!2 4^TO[»bfc. 
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[0 0 3 8] S»2 :^DD->7> (2. 4 0 g, 
0. 0 2 4€J» £8. 5 5g (0. 1 S^M ©HHP 

Lit>'^D^>x>{cJn^.fc. r«if£05(::, 12. 4 

^lftJllr»T*MrfciQ*., 17 0^, 2 0 0^X^2 

2 5t-c. *n**n4, 8&y;2 4^miiD3i*Lfc. 

[0 0 3 9] £1*3 : 99UU*s1> (2. 1 0 g, 

mm. Rmw 

CC) dura) A 



m 

No. 

1 



(6) &H¥6-2 347 7 7 

10 

*0. 0 2 lt;W £8. 50g (0. 1 2 i EJW ©»9 

L&5/*n*>r>fciQ*.fc. £fca&BIS8&«i« (l 

0. 6/iL) C©KJ6SB^***Ssl*fflV» 
TJrtffclD*.. 2 5 0-C-C4, %KXf2 AvuwmmL 

It. 

[0040] 



4 fig fr 



B 



14 0 



1 7 0 



2 0 0 



22 5 



2 5 0 



4 
8 
2 4 
4 
8 
24 
4 
8 
24 
4 
8 
2 4 
4 
8 
24 
Cs 



H 9 



NA 
79. 9 
8 1. 
1 6. 

5. 

0. 

1 3. 
6. 
0. 

2 2. 

1 6. 
6. 

2 0. 
1 6. 
1 4. 
HS 1 



NA 

0 

0. 

43. 

53. 

67. 

49. 

4 5. 

5 7. 
28. 

3 2. 

4 0. 
20. 
3 0. 
3 1. 



(Cs H> ) 2 



* A = i/ ? □ ^ i^B?? D 0 v 7 >, 
Ch 

B = V v 9 P ^ £ O D */ 7 >, 

SiCh 

C = ->£D^>^HJ?naj/5>, Cs H, S i C 39 

h 

[0 0 4 1] (W2) «T©£l*t^>£n^ 

[0 0 4 2] £1*4 : V9UU*yyy (2. 0 1 g, 
0. 0 2 0*;W £8. 5 0g (0. 1 2*;l<) ©ftifl 



*©3wtXRhCh (n-Bui S) i *>5ft5» 
tttl 8 5 /iL£Sn*.fc. CORiSS^W^SlSffl^ 

TW^tiDA, 1 4 o , c&tf2 5 ort, -en-en 4, 

8ROt2 4^l8)jDsi»Ufc. 

[0 0 4 3] £1*5 : ^DD->7> (1. 7 7 g, 
0. 0 18tW *8. 5 0g(0. \2=f:M 0>rm 

C^2D 



40 



NA 
1. 2 



4. 

4. 

4. 

5. 

9. 

9. 

8. 
1 5. 
1 6. 
1 8. 

1 5. 

2 1. 
1 7. 



lOTffflfCjHfcfc. RhCls Mfit (0. 0 6g) 

#«fcft]*.fc. z\<DW.&m&m*. i4ot:x^2 5 0 
ric, en^n4, 8Ktf2 4«naiiRi/^. 

[0 0 4 4] £1*6 : y?nnS/?> (2. 9 6 g, 
0. 0 2 9^) £8. 52g (0. 13^) 
Lfc->fn^>x>tcl)DAfc. r©jf^«j£^ffil£ffl 
v>T*M£l;:;&n*.fc. p t/cftMK (o. 1 1 g) 

©WfCD^frKfln*., P t/A lz Os ttft (0. 18 

g) sao©»«icjn^fc. £©g£i§S«i*, 170 

t:ic. 4, 82fe«2 4^IBJ03Rb&. 
[0 0 4 5] £1*7 : Vpuupyy (3. 4 5 g, 
0. 0 3 4^1/) £8. 5 0g (0. 13^) ©#» 

£-;i^»5>*^S'P*tf>©iSM*©0. 6 2 5w 

6fe-5*«9 0ML£JinA&. #&l£ffl^T*M££il 
»U 17 0T3fc, 4. 8R^2 4^fMftI«ib&. 
[0 04 6] 



£1* 












4 fifc 


*• 






No. 


ftttR 


(X) 


(hrs) 


A 




B 




C 




2 


ILPtCle 


170 


4 


1 6. 


9 


43. 


4 


4. 


7 








8 


5. 


0 


5 3. 


4 


4. 


5 








24 


0. 


3 


67. 


5 


5. 


7 
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(7) 



-234777 





11 














12 


4 


RhCh 


1 4 0 


4 


2 9. 


0 


0. 


3 


0. 4 




(n-Bii2S)a 




8 


40. 


3 


0. 


3 


0. 6 








24 


20. 


7 


0. 


4 


0. 6 


4 


RhCh 


2 5 0 


4 


2 5. 


6 


5. 


9 


12.6 




(n-Bu 2 S)s 




8 


2 2. 


2 


8. 


9 


1 7. 2 








24 


9. 


8 


1 6. 


1 


2 1.9 


5 


RhCh 


1 4 0 


4 


0. 


6 


0. 


7 


1 6. 8 








8 


0 




0. 


6 


14. 4 








24 


0. 


2 


0. 


6 


1 2. 3 


5 


RhCh 


250 


4 


0 




0. 


4 


12.3 








8 


0 




0. 


5 


1 4. 5 








24 


NA 




NA 




NA 


6 


Pt/C 


1 7 0 


4 


NA 




NA 




NA 








8 


1 6. 


2 


4. 


7 


5. 4 








24 


8. 


5 


6. 


1 


3. 6 


6 


Pt/AlaOs 


1 7 0 


4 


3 5. 


6 


5. 


4 


1 6. 6 








8 


29. 


1 


5. 


5 


1 5. 2 








24 


2 7. 


2 


8. 


0 


2 0.3 


7 




1 7 0 


4 


8 1. 


3 


1. 


5 


1. 4 








8 


76. 


4 


2. 


1 


1. 3 








24 


6 5. 


8 


1 1. 


6 


3. 5 



*A = *S>;0*.y : 7-)Vi>#UUi'7>, Cs Hs HS i 

Cl 2 

B=i>->£n^>? 1 JB^nn->5>. (c s H 9 ) 2 

S i C li 

C = , s2n«.> ! ?)lhVi'UUi'7>, Cs Hi SIC 
Is 

[0 0 4 7] (M3) «T©*«li->^D^>T->Rtf 
o n >©m©S£Kttt-3itS©IMl>!f&©3!i * 
CJJ3] 

N±_ OS) (hrs) 

2 1 17 0 4 
8 
24 

8 2 17 0 4 
8 
2 4 

8 3 17 0 4 
8 
24 



**ftjSf. r 3 IC^T. 

[0 0 4 8] J**8 : 5>*nDS/9> (2. 6 4g, 
0. 0 2 6*;W ft 8. 56g (0. 13t;W ©if>3J 
Lfc->^n^>x>KJjp^.fc. Hfflg^GH;:. 12. 8 
it L <D&4b&&Kttft£ftft ftflJ 2 
3fcJ:D#ffftH»U 1 7 0"CtC, 4. 8&tf2 4l$ 

[0049] 

* fit ft* 

ABC 



*A='>^n^>5 1 JI/^^nni/7>, C 6 H 9 HS 1 

C I2 

B = y-/i?D^>f;^DD-/7>, (Cs Hs ) j 
S i C h 

C = v'5'P^>9 ; ;Ph'J^Dn->7>, Ci Hi sic 

13 

[0 0 5 0] («4) fiTFCglfctt^n^-r^&tf 
©&*ft7ST. £©0!l©il6*ftiHlc*f. 



1 6. 9 4 3. 4 4. 7 
5. 0 5 3.4 4. 5 
0. 3 6 7. 5 5. 7 
72. 8 0. 9 0. 6 
70. 4 1. 2 0. 7 
1 7. 1 3 8. 9 4. 4 
54. 9 1.1 0. 6 
53. 3 1. 3 0. 7 
NA NA NA 

[0 0 5 1] £1*9 : S?^nn->5> (3. 2 4 g, 
0. 0 3 2^1/) ft 8. 5 0g (0. 1 2*;W <D<$& 
hlti/zuiyy-y (i) \zWUt. nmz. 3. 15 
g (o. 0 3 1^) 0-^nn^>*8. 5 0g© 
»31L&->?DA>f> (2) tCflDAfc. W>Z. 3. 1 
2g (0. 0 3 1^) ffl-;jnD->7>«8. 50g 

©JWJLfc^n^>r> (3) \ztoZit. 
[0 0 5 2] #fl£*C. 13. 0tfL©i&fca&6l« 
50 ttS*ftftlfflA&. ^ffillC«tO»»SPilU 170 
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(8) 



ftM¥6-2 347 7 7 



13 



14 



[0 0 5 3] (W5) &>T<Dnmt>'>?ai>T>RZf 
[*4] 



[0 0 5 4] 



mm 






Km® 






£ j£ 


*' 






No. 




CC) 


(hrs) 


A 




B 




C 




9 


1 


1 7 0 


4 


7 0. 


9 


1. 


5 


1 5. 


3 








8 


66. 


4 


3. 


6 


1 6. 


3 








24 


2 4. 


9 


5 1. 


5 


1 1. 


4 


9 


2 


1 7 0 


4 


6 1. 


0 


1. 


4 


2 1. 


9 








8 


78. 


8 


1. 


0 


1. 


7 








24 


83. 


6 


1. 


0 


1. 


8 


9 


3 


17 0 


4 


6 8. 


6 


0. 


9 


7. 


0 








8 


66. 


8 


1. 


4 


1 3. 


8 








24 


1 1. 


1 


1. 


6 


1 1. 


5 



*A=i/?D^>3^v>£nn->5>, Cs H 9 HS i mz. 
C 1 2 8. 
B=^->^D^»^nn->7>, (Cs H 9 ) 2 

SiCh 

c=->#D'<>5\;t'MJ£nn->7> ( c s h. s 1 c 20 
l> 

[0 0 5 5] ^T©^*IC*^TH, A 1 2 0> &1 5 

or©*- -fyq'z&BmmzztizzQypa* 

tilt. 2 0. 3cn (8f>3=-) ©«j»9=-i-^fcifi2 2 

[0 0 5 6] 0 : Wuuyyy (4. 0 2 g. 

0. 0 4 0^) S8. 5 1g(0. 12*)V> omn 30 

Lit7)vs.i-9m , y!;u^>7-y (2) \zmxit. mm. 



3. 7 2g (0. 0 3 7^0 0^DDJ'7>£ 
50g (0. 12*;W ©^LfcfciSSi^n^ 
>T> (2) CftJA/t. &m&<to\Z. 13. 0tfL©£ 

tta&K«»8«££in*.£. 1 \z& £»« 
u i7ot:fc. 4. 8s^2 4^iwaii»Lfc. 

[0 0 5 7] S&lkl 1 : ^DD->7> (3. 2 2 g, 
0. 0 3 2^) £8. 5 0g (0. 12^) <D$t& 
Lti7)V$±imi'9U*>f-> (1) fcJPAfc. £© 
HS«C. 13. 0//L©Jfifl:a^K<»««»t**aDA 

&. Hate, 0. 7ig (0. 0 0 7 0*;w ©$>*n 

Uz/y>%8. 5 0g (0. 1 3^J» 0>ft1$Lfcm& 
8->*n^>f> (1) tftiAfc. ttft3MMMmK 

(4. 2 ml) sun*.*. #&i(££DM*timu 

17 OtlC, 4. iKff2 AWBmVtt. 
[00 58] 





i/9U 






1 




± m 


*• 






No. 


^.yj-y 




(hrs) 


A 




B 




C 




1 0 


MS 


1 70 


4 


9 1. 


0 


1. 


1 


0. 


5 




2 




8 


8 2. 


2 


8. 


7 


2. 


1 








24 


3 8. 


2 


49. 


6 


5. 


4 


1 0 


mm 


1 7 0 


4 


7 7. 


5 


0. 


6 


0. 


8 




2 




8 


8 1. 


0 


0. 


8 


0. 


9 








24 


8 0. 


3 


1. 


5 


1. 


6 


1 1 




1 7 0 


4 


8 5. 


0 


1. 


3 


0. 


7 




1 




8 


8 8. 


2 


1. 


4 


0. 


8 








24 


46. 


7 


3 9. 


7 


5. 


6 


1 1 


mm 


1 7 0 


4 


1 0. 


7 


1. 


1 


0. 


4 




1 




8 


1 7. 


3 


1. 


7 


6. 


7 








24 


5. 


0 


3. 


9 


1 2. 


8 



*A=-/i;a<>9)V 1 J{fnn^yy, c 5 h 9 hsi 
c h 

B=vy>?u-^y?)\i~?>7uuyyy, (c 6 H 9 ) 2 
s i c i 2 



59 



c=y^u^.y9)VY^9uayyy, c 5 h 9 sic 

la 

[0 0 5 9] (W6) OT©*»tt->?n^>-r>&tf 
u n >©ffl©)K8«£RtfE£l$ffl©2»*£S 
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15 

[0 0 6 0] mill 1 2 : £T<DRm*mGWZ W 

jvy?ppi/7> (4. Og, Ma^s^o-bco. o 
O2 4*;0 $, 14. 8nL (1/2^>X) fiD;H7 

;^©8. 95g (o. i3if;w 0->^D^>f> 

(366) 



(9) !$M¥6-2 347 7 7 

iff 

*\zmxit. z.<»m&®\z. 12. 3ML®ttfta^»Sf 

IClltlAfc. 3 OCD^i-^tCjiJnO 1 2. 3 ML 

U 17 0t;t. 4. 8Mf2 mmMLtt. 
* [006 1] 

4 fig *• 



No. 


AO 


(hrs) 


A 




B 




C 


9 


1 7 0 


4 


5 1. 


3 


3. 


6 


0. 2 






8 


2 1. 


0 


2 9. 


1 


2. 0 






24 


6. 


0 


42. 


5 


2. 3 


9 


1 7 0 


4 


3 9. 


3 


1 4. 


4 


0. 1 






8 


1 4. 


7 


38. 


1 


2. 1 






2 4 


5. 


7 


44. 


7 


2. 4 


9 


1 7 0 


4 


9. 


8 


33. 


9 


1. 7 






8 


4. 


7 


2 1. 


7 


1. 2 






24 


6. 


8 


34. 


8 


1. 9 



*A = ->^D^>^JVi;^nDi/7>, Cs H, HS i 
C 1) 

B=^>£n^>?jVv>?nn->7>, (c 5 h 9 ) a 

SiCl! 

C = i/9al>?)lhVi?UUi<y>, Ci H, SIC 
Is 

[ 0 0 6 2 ] II. 1 1) y hM-fflt»*» 
A. fflSfEflMMI 

£t©ejs#$, 
( 1* 5-f 7-f x/-f y 7p/v -;i/££*T*fcsnT 

ft. 

[0 0 6 3] B. #3f 

I. »«l*fcB*3nTV>*±3fcLTfl«*f?r> 
&. 

[0 0 64] c. am 

tHi;T?*D, mvmvmhft. 

[0 0 6 5] (H7) ->^n^>7->ti?^nn3/5> 
©ffl©££. C ©«©«*$£ 7 K^f. 

[0 0 6 6] *Bl 3 : ^DD->5> (3 4. 6 7 
g, 0. 3 4*;W $1 3 5. 0 8 g (1. 9 8^;W 

(1 8 0 ML) */^-K)fi»«f©KJSjB^«CjD 



[0 0 6 7] *»14:^DDi'7> (3 5. 4 8 
g, 0. 3 5*;M £1 3 5. 1 1 g (1. 9 

i u v \-)vn-Ris.mz\t\it. *<at. mcBmjA 

mm (i 8 0«D ©fD&n&ftefti 

*fc. KfStt, Wm\Zm\sf3.tfi?>, 2 0 0t:T8^ 

[0 0 6 8] £ftl 5 : S??PPJ/9> (3 7. 2 2 
g, 0. 3 7tJW $1 3 5. 0 3 g (1. 98^) 
5t? ©ft»L&->^P^>r>lrl)D^.fc. £©KJfcil£ft$ 

ttigfc (18 0mD w-Rfm+oR&m&lttzla 

Aft. gfctt, j^RttCWtL-taPS. 17CCT8Rf 

[0 0 6 9] *«16:^nD->7> (3 3. 8 5 
g, 0. 3 4^;» $1 2 8. 9 2 g (1. 8 9^) 

1 U y h)W-&.miZAWt. *V>T. mik&4tWM 
mmWi (1 8 0 mD *rt-&t»9©K£H£ttldn 

49 Afc. Efcfi, »«»fc!Ii*L&tf»S, 17 0t;-?8l$ 

[0 0 7 0] £M 1 7 : ^©*»©W(C. 1 'J y b)V<D 

•J>XU X^TtimLtt. -^nD->7> (3 5. 7 
3g, 0. 35^;W $1 3 5. 9 8 g (1. 20€ 
M a>^M^ft'>i7U^>f->\zmXft. £©&£*!•& 

ttttttieift (18 0ml) $/t-s«»i'©K*aB^» 

Kin*, ft. £«tt. »&«K«#LfcaiS. 17 0"CT 

50 6l$IW?Toft. 
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(10) 



&SHF6-2 347 7 7 



[0 0 7 1] 



No. 
1 3 
1 4 
1 5 
1 6 
1 7 



17 

cam 

OS) 



Org) 



B 



1 7 0 8 5 1. 

2 0 0 8 3 0. 
1 7 0 8 1 7. 
1 7 0 8 27. 
1 7 0 6 3 8. 

*A=->?D^>f;WDP->7>, Cs H 9 HSi 
C 1: 

B=J'i'?DOf^nnv'5>, (C 6 H 9 ) 2 
SlCh 

c=yi;u^y^)VY^i>uuyyy, c s h 9 sic 

Is 

[0 0 7 2] i/!;ri'<yf-yt~J2nnyyy<DM<DK 
«. £©«©»*** 8 fciftT. 
[0 0 7 3] £1*1 8 : £T<DELm*, 

C£8) 

£«l/t Ei£»SM 

No. CC) (hrs) A 
1 8 1 7 0 8 1 5. 8 

*A=->?D^>3^v>?nD->7>, C 
B=Vyt>U*.y?)Vi>!?UUyyy, 
C=y>/uiy?)ihV>ruayyy, 

[0 0 7 6] 
A. KftSM 

figtt&tfSIMSff-fcfllAfc 1 0 OnLCZynftJS??;*. 3? 

7—, DRIERITE (CaSO<) £S* 

Lfcg3 2 5. 4cn (10-0?) ©^a-^Sa*^ 
X©«HT8s;W©fc»©g;? 2 3c«ffl«V>»Ti;^y h 

#fc»jWlfcH9-f7>fX3>5r>*-ft»W&. 

[0 0 7 7] B. frff 

I. IMW»fcS8^fcJ:3fcbTff5&. 
[0 0 7 8] C. ttld 40 
»fc»rSfcV>IRt>. tt*BI. MffglkHBftSftfc© 

trnv-ztov, mvu&~zfmi>it. y#w<y?n>~j 

^Dn->5>tt^l 3~1 7CT»ifibfc. 2. 0 7 
^K* (SOS*) SAGA Specialty G 
as, Maumee, Oh i o^eHALfc. 
\tn*&&%T$>*), aWOCfC»S«t. 7 8. 0 8 
*;©«*. 2 0. 9 5%©K*, 0. 0 3 %©-&{£$ 

©$*-?*•£>. 

[0 0 7 9] (019) *s9u«y7-yt?irua*s7> 50 



5. 
4. 
1 9. 
7. 
1. 



4. 
6. 
9. 
5. 
1. 



[0 0 7 4] ->^n^>^^^DD->5> (MS8 
6. 8%<Ot>©7 2. 19g) 473. 2nL (1 6 
•t>X) ©?nn->7»K+©, 1 3 5. 0 6 g (1. 
9 8*^) ©»jtL&">£n^>x>fcJO*.ifc. Z-Ofc 

t, *fta^»j»iK}8at (i85/tD tMEsx-os 

Item, 1 7 0 < C"C8l^|BJffo&. 
[00 7 5] 



B 



6 



8. 2 3 0. 
s H» HS i C h 
(Cs H. ) 2 SlCh 
Cs H 9 S 1 C 1 s 

J>->* D'O^y jr n D yy >*«jfi-T5WT*S. 
[0 0 8 0] £*1 9 : ->^D^>^y^nD->5> 
(18*92. 3%©fc©25. 3 6 g) £1 0 ObLAIs 

2 2g©->^D^>r>lCj«Afc. 
^fflffl^ftlC, 7 7. 5wL©«fte&Ktt««»tSlin 
A£. 8cn s /#T2H$IW3 5#, HO£«H#««X 

j/^n^>^i;i7Dn>'7>5 9. 3%, 

Sit*. ii-&**8cB s /#T3l$|ini 0#©2. 07 

t. •>?n'5>? ; j^Dnv'7>5 9. 7%, i?^:? 
u^yf-)VV^ auyyyi. sxtc&ytrwiyf-fy 

h'J^nn5/7>6. 0«©iR*T*oft:. 2. 0 7R 
KSA-i^it*, il£«j£8cn s /#T2II#|H)4 5#© 
&&rt-i?\Zttblt. i&#£7 0 "C^ 6 8 5"C(C3EA 

WUU'yyyQ 4. 4?i, ^D^>fJ^DD 

->5>1. 7%RX^yi;u<y^)VhU^aayyy 
6. 5%ffliR*f»^!t. 
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19 

[0 0 8 1] Z\<r>W^<r>KtM^. 2 3. 7g©MJx# 
>*JZJt»G*fc»*.&. £©*1£<»£8cb 3 /#T!3 

tit, •>i'n^>f;^i'DBy7>6 0. 0%. i/ 
->?n^>^;i^?nnS/7>3. 9%Rtf->£P^> 
^hUjnn^i'i 3. l x©JR*T?*o&. «* 

^-S?t±». jg£«J&8cB 3 /#"C3I$M2 0#© 
2. 0 7«*/V-S>C#l/fc. C«W»AW>^**» 

5>5/?B'03 1 ;i^jmn3/?>8. 3%Ktf->£D"< 
>9-A'hV9nui'9>17. 3%<0WVt>^ft. 
2. 0 7»*/t-S>*lhft. J1^i»S8ciii s /»T7 0 
#©«*/t--3>te#l/fc. 3 0t*> 6 1 3 8t 

icfcAft. c©«r^T1}->^S^#fr*t, ->*n^ 
><?)V*?9uui/y>3 8. ox, -»?n^>7MioJ 
#nn->5>l3. 0XRtf->£n^>7\H,HJ£nn 
•>7>18. 5%©JR45T*ofc. iiftl©3. 8g©-> 

?D^>f>*»ii. ftftttHi o o"c~i i ort?K 

ttfttfrtit. ->i;a^.>^)lpi;aa^y>2 2. 8 
X. ^->i'n^>5 1 ;i'S?i'DD5/5>l 1. l%Rtf-> 
9W<.>?-)Vh<)!7UU~/y>l 5. 9XfflJR*Tfto 

&. iijo© 25. 9 g © h u T*i>zB.i&m-e:mzijaz. 

ft. 8cm 3 /#©£S!^— >'£fflK 8«flW2 Ofl-fcfc 
1tiTm&Zl 3 3"C^ei 5 4"CtC«c«Lit. H©l$ 

->5>16. 1 %RZfi'!7UA>?-)\,\>V2tia*s5> 
4 1. 3X©JR*r*ofc. 

[0 0 8 2] £*2 0 : i/?n^>r> (10. 2 4 
g) . 16. 9 5gOJ'i'D^>f^^DD->7> 

GK&9 2. 330 XZ/15. 8 5g©hUr*>*l 
0 0nL3»lJ£77X3lCDn^fc. d©S^*(C 5 1 u L© 

«lba^SttHtsa$jpAfc. jgln©4 4. i ig©h 
*) ; rt»&mz.ft. 8cb 3 /i)-P3^W> gj£ig-&4*[£ 

t, ->^D^>9 i ;l/^^DD->7>4 3. 4X, 

a^>f;^nn->7>3. 4 n^g 1 ^ 
HJ£DnS/5>l 5. 8X©JK*T<6ofc. 

8c« s /^t?i6jD©4^m, K*£:s^»(ca»*aL 
ft. £©ia££i 3 stjfcS l 4 otfcgfestcfc-tt 

•^□Di/5>2. 7X, ^^D'O^^DDi/ 

7>8. 4%&cXi/^n^>5 1 ;i'h l Ji'nni/7>4 

6. 5X©iR*T*dit. 3^(Cf^AT2. 07X©R 
*£8cb 3 /»Tr3MB, B.&m&taWZK-'JLft. 
£©fl&£ 1 3 5^6 1 3 8X;iznftLft. C©ej^ 
n^y-Jht-ftmtit, ->?n^>g=-;i^?Dn->7 
>io. 2%, ^'>^DA>^i;i7nni/7>5. 8 
%Rtf->*D'07^MJ£nn$/5>3 5. 3X©K 
*~C&-}ft. Jl©»3ffi©a2. 0 7 5K©K*/t-$?« 1 
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6cb 3 /»fc«l/3l»Wffofc. fiflESl 3 5^1 3 

9no?)H?>;un*/y>6. 5%, ?ist/u«.y? 

n->7>4 1. 2%©JK*-C*o&. *ViT, 2. 07 
%©«*/1— ;>£»2 4cb 3 /»CJttbl«fW4 5^ff 

o&. si«* 1 3 5-c-i 3 7x;izm&Lft. cmti 

>3. 2%, z?y>!;u«>?-)li?9nni/y>G. 5% 
10 WsVUO'ffrYWUUi/yyAS. 6%<DW 

[0 0 8 3] iiun©i. 7 l eo'struomyiru 

n3/?>*KjMfc*fcill*.. 2. 0 7X»*/t-3>ft 
1 6cb 3 /^T?3^WtCKgbfc. S«-£l 5 5-0-1 
6 orCUfcL'ft. ^©^TU->^&»«Tl-«.i:, 

•^d'<>? : ;^dd->7>8. sx. v : i/vxi«.y 

OD->7>4 5. 3%©JR*T?*-d&. 
[0 0 8 4] £1*2 1 : i/^n^>x> (4. 1 0 
20 g) . 1 0. ngOi/j'D'OWJDDi'?^ 
GMUK8 1. 5%)Ktf2 5. 14g©MJr#>*l 

0 0vLtL&7y*3\ztaX.ft. r©jf-&ftlC3 1. 1 u 

hnmt^mmmmm^ia^ft. mams 1. 7 1 g 

©HJx#>£;0n*.;fc. 2. 0 7X©»*£1 6cb» / 

4 3"ct 1 5 2*c©i«raefcaii:&. c©^-ct»->y 

0%. >?^?D^>fj^pp->7>i. sxsr;^ 
^n^>fi^g?Dn->7>i. 8X©jr*t»o 

a? fc. 2. 0 7 %<D&*n-?Z, 15 0"C~16 2'C© 
«ffi©fi#tCT. »!)4 8CB S /#T2. 5^mzmb 

ft. z\<rmMX-*yfb*tom*t, 'sira«>?)l> 
->^>3. o%&x/y^a^>^)Vhu^uuyy> 

3. 2X©JR*-C*-Dfc. 2. 0 7X01*/^*, 

1 6 2"C~ 1 7 3t:©«H©fflStT, 1 6cb j /9tt 
2«flW»C*&l/&. c©^T-y->^*^«ff5t, 
->?n^>?;B^nns/5>5 1. 1%. -V'>^n^ 
>?j^aD->7>6. 3%RU^i;a^.>9)ihU 

40 ?Dn^7>4. 3X©)R*Tfct)fc. 2. 0 7X©K 
*/^-^S> 1 6 8t~l 7 0'C©«B©«1«ICT. *5 

4 8ca' /ft-vmmzxbft. n©ie}*w>^s 

a^^^hu^nni/^^e. 9X©jR*r*o&. 

^V>T, 2. 0 7X©Bt*/^-5?*. 17 0^-17 3 
■C©«H©Saf|CT, 16cb 3 /^Tl. 5«f|WtC«5 

L&. t\mAr^>f)V^«rtit, *s>;u*y? 
j^an->7>4 8. 9X, i?->?n^>fj^^n 
50 Ui/y>7. AXmS-'sVU^Z/^jVhVZUUi/yy 
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9. 3%©IR*T*-Dfc. 16cm 9 /#T©2. 0 7 96 

©«*rt-5>ft, i 6 8t:~i 7 5t:©l6H©il*fc 

•>i'n^>fJ^DD->7>l 9. 5%, 5? 

i/i;a^>^)WJ!/uui/y>i 3. 6%Rtf->£ci^ 
>5 1 ;Vh'J^on->7>2 2. 4X©WT»oit. J*: 
^•P, KJS?i£*£> 1 7 21C-1 7 4lC©«H©iIg 
fcT, 16ca s /#T1I$IK!3 5»««/t-5?t#L 

yjrDD5/9>o. 3%, i>->^n^>fj^nn-> 

9. 0%CDJR*T»-9fc. 

[0 0 8 5] *K2 2 :->?n^>f> (2. 08 
g) , 5. 10gffl^D'<>? : j^an->7> 96 
S81. 5X)Xtf2 8. 4 9 g©h'Jx#>£l 0 0 
■LAJfi75X3R:JOAfc. ilOMfrlCl 5. 6tfL© 
ttftB*RJHimttftlll*.fe. £**16c>> /»Hl 

■cti 7 aic©iiraM:att;fc. i©^w>yji/S 

#«TT*i, •>i'DA>f^irnn->5>5 2. 9 
n^>^;Phg^nnj/5>i. 8 *;©«*•?*?&. 

Jfc^-R 17 5-C~18 0X:O«ifflfflSl 

*tT. 1 6cn» /^T3«rmi o»aavx-yc#i/ 

y>22. 6%X.V*s<;n-*>?-)VbV>7tizii/y>l 
2. 6 96©JK*T»-3fc. 

[0 0 8 6] $|fc2 3 : ->?n^>x> (2. 1 1 
g) , 5. 1 8g©5/^n^>^yjrnn5/9> (tt 
X81. 5%) Rtf2 8. 6 2 g<Dh'J5 i *>Sl 0 0 
■L*j£7 5X:JfcflI*.&. ^©jg-&«Kcl5. 9/zL© 
£<bfi&»ttfltiSSJc£;!ni*fc. (&Bg££D £ 1 
6ci' /»T6»W4 5», EJfiB**fc«LT/V-3? 
b&. 1 5 1 7 8<C<DWl-V&{t21t?t. Z 

D->7>0. 3%, j;^n^>fj^no->7>2 
2. 5%%.Zf's!?U«.>?)VbV>7Uai/y>2 1. 5 

[0 0 8 7] IV. 2-#D>E{&SS£B 
A. ££#©«« 

i;^ D D v- 5 >©*JD©WIC H 7< 7-T X/'f V 

/-;WI£tt*Ti'£n^>*>£ft3b;fc. 
^b£^n-:/As/^i*j©3. 8L (i#n» JS^t? 

factatHjfcfc. c0jKj&n6tt*. £1«©£B& 
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\zm-rztH.<3. 8L (1#D» «*&^>^(C»b 
fc. £fcB&j»#i§?S*Mt«t#*&£ (£»2 4~2 6) 
©*»CAn&. SI* 2 7RV2 8T«M»££Jfcil£*!l 
*K***J0b&. HfSil##l££iJ3. 8L (1#D 

R««l*S'SU^Ar^»ttft:bfc7. 6L (2#D 

[0088] B. ftflf 

JRfi***ffl»S«A/kba-Py h/1y*-P (Si 
10 m 5 8 9 0A->'J-XO«Xi'DYh^7£ffl^ 
T, K£©8»£E$bfc. PCt-X©ta-Wh 
/ty*-F OS*) ChemStat lonV7hW 
7&ffl<^T, *f»b (integrate) *LT 

«ftbfc. *^A(i3 OmXftgO. 2 5 MX 1. On 

KEE6 8. 9kPa (1 Ops i) Tftftbfc. *5A 
S&tt. «0»!«^IW3 5tT5#i:U 3 5C*^2 
2 5*C£l 0"C/^C^D^7Abfc. ***#8BSIH]5 

a? #tt2 2 5XXib&. aAn&tf*itii8©i&«tt. * 

tl^tl2 5 OtRtf 2 7 5t:-e*ofc. H3«*aigR 
*«&©»?) Tifcofc : X7"'J y M^Msplit vent) 
Sf=2 5 5mL/^ B8«A-^(septua purge)ift=0. 
8iL/#, %y&*— £7y7*(colunn nake-up)SfE= 

2. 7nL/^. (detector reference ga 
s)«=6. 5«L/#, *7ASfE=2. 3nL/#. "9->7 r 

[o o 8 93 mmrmtnmm, mmmr 

[0 0 9 0] £*2 4 :Xfy7 r l-yi'D'^f>S 
t/ -7 ? n n -> 7 > © t H n > U ;wt t J; a i7 □ ^> ^ 

[0 0 9 1] (9. 8 2g) *. 3. 8L 

(l^n» )R^©1 9 6 5 g (2 8. 8 5*;W ©ft 

JWtbTffl^ft. C©ji-&»IC4 4 2. 40g (4. 8 
3t;W ®-7^nn->5>*J)P^./5:. r©KJK^«£ 

3. 8L (l^n» ©«JS:5'>i7[c»b&. ttfte^f 

40 mmmm. (2. on) sisat^i&aic^bfc. ±m 

*&yMtt*^ettftbfc. ^U^A-C^-i ^b&7. 
6L (2)(fD» K«St'«»&b&. tKn->UJWb 
S:. aKWIC*#bO-3, 14 0. 0-C-14 2. 8X: 
©SST8^W©»3W. A'J>>A»BmTlCffo«:. 5 
JKJBEtt, 1. 10~1. 2 6MPay—7ffi (16 0~ 
1 8 2 p s i g) ©«ffl-?»o&. i©^W>7;P 
*»«fbfctci5, ^n^;^jnnj/7>4 
7. 7SC, ->^D^>5 1 ;l'i'nDv'7>14. OX. -7 
iss/uOfAt/nu'syX). \%mJ-'y^u09 
50 frhV9vn*sy>0. 3X©JR*T»ofc. 



-1340- 



23 

[0 0 9 2] m&mft* mz*RK?>?na*sy> 
■C~51. 5*0 (#y\-)RZt2G. 110-42. 913 

(t-n-AyH) o«H®ur?2. 5®moms. 

^>^;^PDi/7>i 7. 4X, ^'>^n^>^;^ 

>0. 5%©JR*T»ofc. 

[0 0 9 3] *f*2 4 : Z?y , 72-i'9U«>f->b 

ypaK yf-jv^i; n d >© t H n u ;uft;(c«k « 
yyj u<yf)V^i> a a yy >©Hjfi. 

[0 0 9 4] 7. 6L (2#n» KfcfficftCT. Xt" 

U-yr/Lfcfeffl) £iittJf#Lfc*tS 1 6 7. 3t:~l 
7 3. 91C0lBH©**teT. 2S6K* (SOS*) T 
rt-W1t. 21«Q»IBfcR«E*Bl. 7MPay-5? 
£E*»61. 9MPay->?)ElC (2 4 6 ps i g^f.2 
7 6 p s i g\z) KfcLlt. ME2XM(BE«fl^tt 
©±©*&EE©3 8 6. lkPa$*-5>E <5 6ps 1 
g) C©l»^-py->^*»*fUfc 
££3. *s9a*y?)HS>7UU*/y>2 8. 9%, v 
->^n^>5 l ;i'i?i7nn">9>4. 4%, v?i/i?n^> 
9Ml^nni/9>9. 3 96Rtf*>i'a^>7MVMJ£n 
D->9>2 1. 4X©iR*T*o&. 2X»*/t-S>« 
ih», ttKft*L&#51 7 0. 013-173. 5*C© 
ttfflWiSSKT, S**2«f|ini»«?bfc. EJfcEfltt 
1. 6 4MP ay-i?E*»6 1. 7 MP fL*f-y&.\Z 
(2 3 8 p s i g^e.2 4 8 p s i git) gfcbfc. £ 

^pn->7>2 4. 8X, yyi/wxyrfrVVnui/ 

7>3. 7%, yyVW\y=f-)\,Vuuyyy\\. 6 
%&i;v'^P^>5 1 ;Vh , J^nn->7>2 7. 4%©JR 

[0 0 9 5] £©B. 2 %K*/1-^*ih»T, 
169. 3t:~178. 8t0SflFC4*|l!, 
l/fc**&fi*«*W-&. R«JEE*B 1 . 4 1 MP a y- 
5>£E*S1. 8 lMPay-^fft (246ps i grt> 
6 2 7 6 p s i glc) gfcLifc. :oWW^*t 

9 96. ^->^n^>9=-j|/i?^Dn->5>5. 1%, S?-> 

^HJ?an->?>2 8. 5 «roJR*T*afc. 
£«j£17 1. 4-C-l 7 2"C©«ffi©ilflETl^|B!l 
5#\ 2%mmn--y\ZttLfi:. EJfcjEETJttl. 4 3M 
P a-y-v>£E^e> 1. 4 8MPay-^ffitC (2 0 8 p 
s ig»62 14p 8 1 git) gfcbfc. ME2%£* 
ttR*Sii-&«I©±©ll5tE© 5 5. 2 k P ay-i^£E 
(8 p s i g) (¥^) !10»jiHW>^ 
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&ftViLittz.?>, y>ru*y?-)ii?>;un*syy5. 
2%. 9i>im«>9-JW9uui'9>5. 5%, 
i;n^>5 1 ;Pi'nn->7>2 8. 3%&tfv^n^;/f- 
;Ph"j^Dn->7>2 2. 8%©JR*T»ofc. 

[0 0 9 6] £*2 5 :Xr5'^l-v'i'0^>S 

tfi? # d n y =7 y © t F n -> <j jwt: it J; s y v n ^ 
jlo^nn^^©*^. 

[0 0 9 7] -^DD->7> (6 5 7. 4g-6. 51 

3. 8L (i#n» fiwoftmbftyifu 

10 ^yy-y (2) 2 5 0 2 g (3 6. 7 3*;W ICjQA 
fc. r©K«jg^«*3. 8L (l#n» 

mhit. mts&mmm <a. 3nu 

A?/t-^l&7. 6L (2#D» EfcSC&J&L 

fc. kpn^UiMbft. asuflttflltfl^. 13 9. 

CC~14 2. 4TJ©fiirC8«rM©»l«l, ^'J»7A» 
H«Tfctf-3&. 1. 0-1. 4MPay- 

i?BE (1 4 4~2 0 6 ps I g) ©«fflT*ofc. H© 

^ nn->7>82. 8i i'jD'^fWDD^^l 
1. 5%SrJ>?>/^D'<>5 1 ;^DD->7>l. 5&© 

[0 0 9 8] tt»A*ft£h »fc*K*y^nnv'5> 
*, *a^KS^7X{gfl«p1', **EETfc4 5. 4 
1C~48. 21C (#s/h) Rtf38. 0^-41. 7"C 

(t-n-A^H) ©«B©ia*ri. siSMcwmg 

X, 5^n^>3Ml/?nn5/7>9. 8«&i;i?->^n 
30 ^y^wuuyyyi. 7 xotmntoolt. 

[0 0 9 9] *»2 5 : xf-y^2-yi;u^yf-yt 
y^u^, ywJZ DD->?>j)t Hnj/'j ;Wblt ±4 

[0 10 0] 7. 6L (2#n» SJ6|g>t>itT, Xf 
•y^ir»jfi$n&K«ii^«i (^nn-/7>S^h 

•J^ytfefe©) ltl 4 6 7g©v'^n^>x>*J)D^ 
It. Cl©ig-&*S'\'J^A»HftT, 17 0. 7t;~l 
7 7. OTCCttHWfigltT, 2WnWl& 
*ttl. 5MPay-i^m^ei. 7MPay->'E(t 
40 (2 2 2 ps i g^e>246ps igt) RfcLtt. Z 

<D$fM.ryy7')V$:ftlsibfrtzz, yvu<y?)vv> 
?dd->7>9 1. 0%, yzaiyffrzonyyy 
6. 7%mtyy>7u«.y^)],9uuyyy2. 3 9C© 

[0 10 1] K>6ig^»*l 6 9. 8*0-17 3. 8*0 
©«!8©fi«'e3WpW2XK*/X-yK:#L&. t:©»l 
mj£E*tt2. 1-2. 2MPay-v*£E (3 0 0-3 1 

4 P s i g) \zm®hit. mi2%mmtRfmGto<D 

±©«^E©5 4 4. 7 kPay-i?fE (7 9 p s 1 
50 g) (¥1%) fcfii&fc. !l<!)l»jftW>^t»«fL& 



-1341- 



25 

->?D^>fJ^DD->7>8 6. OX. i? 

->i»D^>W^nn-/7>3. 7%. pypwiy 
7)\,9auyyy4. 9^&^>^n^>?;uh'j^n 

[0 10 2] ME2X»*©E?j£Ttf, 1. 

68~1. 7 9MPay-5^JEE (2 4 4~2 6 0 ps i 
g) C4*IUUtl/fc. r©m fi*ttl7 0. it 
-17 1. 8tT*ofc. ^2Xlt*ttKfcffl£ft© 
±©*jKE©13 7. 9kPay-^E (2 Op si 
g) CCQI»jijl'W>^;Ht4«fL& 

j/^n-^^^irnas/^^e 9. 7X, v 
y^u^.y^)vyi/uuyyy^. 4X. -jy^u^y 
Wdd>'7>5. GXRZfy^a^y^-jv^U^a 

ayyyi 5. 3XT2&0&. 
[0 1 0 3] 119122 XK*©BE#£±tf, 6. 7-7. 
2MPay-i?EE (9 74~1040psig)K3l$ 
mfthlt. iOWIBl. figttl 7 0. 11C~ 1 7 1. 

©5. 3 5MP aV-/E (7 7 6 p s 1 g) 

ai> l ?)V~y>7Un~>7>4 9. 7X. V'siTU^y? 
jvyiruayyyi 2. 8X, Vi/puiyf-Muu 
yyys. 7Xsy->^D^>7 c ;PhU^nD->5>3 

1. 8X©JK*TNfcofc. 

[0 10 4] HB. 5«fi#tt«17 0. 0*0-18 

2. Ot0WP2»mi 5^A>J-i7A*ffl»(C«U 
&. H©JBW*aCT£E*ftl. 49~1. 7 8MPa 
y-3?E (2 1 6-2 5 8 p s i g) fcH»b&. d© 

□ d->7>4 4. 0%, ^n^>^?an->7 
>15. 9X. i?i'i'D^>fMao->7>5. 8X 
Tkztypu^y^jvh'JZauyyys 4. 3%©jr* 

[0 10 5] SJSig^»*fi«l 6 9. 5t~ 

17 3. 2"CT3I$IW. 0. 5 7%«* (SOS*) fc 
«Sl<fc. '©a8ffl£St;-aEE#£l. 8 1-1. 9 MP 
ay-iJJE (2 6 2-2 7 6 p s 1 g) KISftLfc. W 
E 0 . 5 7 X»*ttK«H£«©±fflll»E© 2 4 8. 
2 k P ay->?JBE (3 6 p s i g) (^) £6*/!:. 
d©^T-tJ->^S^«fb&td5. ->^D^>^ 
•^ddv'7>3 6. 5%, ^i/i;DA>g 1 j>i;i7nn 
•>7>2i. 3%, yyyu-^y^hvuuyyys. 
ox'BtXS-ytn't.yj-jvvvzuuyyyss. 2%<n 

WT$>?lt. SB. Z.<DR%mGmzm<Dl. 5nL 

©*fta^K)«tta?ac*jnAfc. -©il^l&f f-o. 5 
7%m*&> &S11 6 9. 7^-171. l"Ct?5«fW 
4 CO«Wtai;TE*tl. 7 6- 

1. 9MPay-S>JE (2 5 6-2 7 4p s 1 g) 

®hit. mm. 5 7 %a*ttKf£;2!£«!©±©a£UE 

©2 2 7. 5 kPay-i?JEE (3 3ps i g) 
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z.<r>n$xyy7')V*:ftigx\sittz.?>, y% 

n^>fJ^PD->7>19. 4%, 5>3'?PA , >3 1 

j^nn->7>3 4. 0%, ■^->i'n'^WDD 

~>5>6. 3XSZ/v^n^>5 1 ;i.hiJ : ?DD>'7>4 
0. 3X©JR*T*o&. 

[0 10 6] §SR2 6 : Xf-^l-^D^f^ 
VZuayyynhVnyvjvikiz&zyt'uiy?)], 
■J^nn->7>o!!I. 

[0107] ^DD->7> (6 5 4. 3 g-6. 48 
i0 *;»£2 5 0 0. Og (3 6. 7 0 =EM OftMLtt 

yvuiyy-y (2) fcjnAft. zom^mz, 3. 3 
nL©«fta^Ktt«»j«sjaA.fe. cojasfldikftr; 

ttfit*3. 8L (l#n>-) <0«*&^>^(rStU, jfcv> 
T^8Htfcb&A'J^AS^-S?Ufc7. 6L (2#n 
» ©Sfclglcfltt&Lfc. 138. 6ic~i43. 5*0 

©£*•? 9 ebba >j fj &m%i : \zimmm 

SkFn->>J;MfcSfro;fc. C©«r^T*>7 r ;H6»«f 
LfctJlS. v'i'D^>5 : Jl'i'i'DD->7>8 6. 6 
yznsiy?)V>;nuyyy9. 3%xxfi?yirn 
2? ^>fMan->7>2. 3XT*o&. EJ£©5ieflW 
l o »«k 3 . 3 ■L©ttfc&*mtjNftK£aiA.« r t 
lc«fc0, c©Kfta*tt*fftt*l/fc. S&EIJ9 7 
9. 1-10 8. 9kPay-v>E (1 4 2-1 5 8p 
s 1 g) Tab-ait. 

[0 10 8] mm%fr mzwnayyy^ # 
a©£*£#5;*.S8A*T, *»ETIC4 8. 0t~4 
9. 5t: (#y h) Rtf4 1. 1"C~4 2. 4"C (M 
» ©*H©«*-C1. 5I^M©«IHK«jB^«*6X 

y?a^>f^DD->7>9 0. 7X. y^UKy 
WDDJ/7>5. IX. •^n^>fWDDi' 

7>3. 4%Rzf~y9U'<.y?-)VbV>7unyyyo. 

[0 10 9] 91112 6 : Xf7^2 - y^aiyy-yt 

ni>^3?0 p □ 7 >© fc K n 'j Mfcfc ± 5 
n^>f^-;^ n □ yy >©Ujfi. 
[0 110] Xxy^lT»jfi3nfcH«ii^«f (i>2 
an^^SXh'JyAtfc©) tC3 7 5. 0 g©j! 
jp©x^n^>x> (2) £2m*.&. ros&flfttt 
40 (7. 6L (2#D» ©S^lg^tC*^) £a>J£A 
»B5tTv 16 8. 7t:~17 2. 0"C©«H®a«IC 

t, 6i^rao. 5 7XK* (.nnm) <da-^\zhl 

■ft. KfcmMtl. 7-1. 8MPay-^E (242 
p s 1 g~2 6 0 p s 1 g) fclttfLfc. WE0. 5 7 
%K*ttS*£:ii'&»©±©JS»EE©2 4 8. 2 kPa^ 
(3 6 p s 1 g) W^) CfMJjjf 

5>7. 7X, i^>'i'nA>g i ;^^nn->7>8 o. 
ox. ^i/?D^>fMDn->7>5. exRt^ys/ 
50 #as<y7)VhV>7titiyyy6. 7X©iR*-c»-3 
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It. 

[0 111] *K2 7 -.Xy-y^i-y^u^yf-yt 
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